Knowledge of Rhytismataceae (Ascomycota) in Cuba is inadequate; many specimens have been collected and identified by foreign specialists and many types are mostly preserved in reference collections of other countries. Following extensive field and herbarium studies, nine species of Rhytismataceae are reported, discussed and illustrated from Cuba, of which three: Coccomyces leptosporus, C. tesselatus and Lophodermium mangiferae are new for this country. Six other species: Coccomyces clusiae, C. limitatus, Lophodermium australe, L. platyplacum, Marthamyces quadrifidus and Terriera minor, which had been reported previously, are now confirmed. New host records for some species are also presented. Fruit bodies and spores, as well as ecology of the species included, are described. An identification key to the accepted species in Cuba is provided and host organisms are cited.
Introduction
The diversity of the Rhytismataceae (Ascomycota) in the Caribbean is poorly known. Two reports published by 19th century authors (Montagne 1842; Berkeley & Curtis 1868) Minter) . Other species were cited by these authors as being part of the Rhytismataceae, but their taxonomic status has changed: Cuba without causing significant damage. Alonso & Pé-rez (1987) and Alonso & Maintoni (1990) disagreed, and considered the common species associated with pines in Cuba to be L. australe Dearn., which they reported as causing a "brown spot" ("mancha parda") disease of pine needles. The location of the specimens on which those reports were based is not known. A brief summary of records of this family from Cuba was provided by Minter & al. (2001) . Coccomyces clusiae, Lophodermium platy placum and Terriera minor were reported from Cuba by Cabarroi & Minter (2005a -c) and Marthamyces quadri fidus by .
The aim of the present work is to review all of these reports and to add new information about the Rhytis mataceae in Cuba.
Material and methods
Most of the records reported here are based on collections made by the senior author since March 2004. Only two unidentified specimens were found in the fungal reference collection at the National Botanic Garden, HAJB (M).
Hand-cut sections of fresh and dried material were mounted for examination under the microscope in common water, 3 % and 5 % KOH, Melzer's reagent and lactophenol. The methods and taxonomic concepts of Sherwood (1980) , Cannon & Minter (1986) , Johnston (1986 Johnston ( , 2001 , Minter (2003) and Kirk & al. (2008) were followed during the identification of the material collected.
Most of the cited material studied is preserved in HAJB (M). Additional collections studied, included the types, were borrowed from IMI and K (M). Herbarium codes are according to Index herbariorum (Holmgren & al. 1990 ).
An asterisk (*) against a species name indicates a new record for Cuba, and against a host organism name, a new host record.
Results
Key to accepted species of Rhytismataceae in Cuba cated beneath cuticle and, in places, beneath epidermis of leaf, black, uniformly 15 -30 μm thick, extending at sides to join lower wall, composed of brown rather thickwalled cells 2 -3 μm in diam., forming textura angularis; lower wall located beneath subhymenium or, in places, beneath displaced leaf epidermal cells, black, curved, 10 -20 μm thick, sometimes thinner, composed of brown rather thick-walled cells 2 -3 μm in diam., forming textura angularis. Hymenium dark brown, convolute (Fig.  1B) . Paraphyses embedded in brown gel, hyaline, filiform, rarely septate, 74.5 -95 × 2 -4 μm, apex swollen to 5 -6 μm thick, not recurved, embedded in thick mucous coat. Asci cylindrical, 80 -120 × 7 -8 μm, thin-walled, 8-spored. Ascospores colourless, filiform, non-septate, 55 -60 × 1 -1.5 μm, coated in mucous sheath.
Host organisms -*Clusia minor L.; C. rosea Jacq.
(Clusiaceae).
Remarks -This species is common in humid forest and middle elevations in Cuba. Sherwood (1980) reported Coccomyces clusiae on Clusia species and unidentified Ericaceae, but we found it only on fallen leaves of Clusia minor and C. rosea. On leaves of C. rosea it is often found in association with Lophodermium platyplacum and Coc comyces limitatus. Cuban collections typically had ascocarps with five teeth although Sherwood (1980) noted there could be up to ten. Ascocarps of this species are very conspicuous and easy to distinguish from other species of Coccomyces by having swollen paraphysis apices embedded in a brown gel. Neither Sherwood (1980) nor Cabarroi & Minter (2005b) reported zone lines for this species, but we found a faint grey zone line on some leaves of Clusia minor. Cannon & Minter (1986) noted that one possible function of zone lines may be to conserve water. Clusia minor has leaves of similar structure to those of C. rosea, but this material was found in a drier area, which could explain the occurrence of the zone lines.
Cuban specimens examined -Pinar Description -Ascocarps scattered in bleached spots with delicate reddish to black line on abaxial and adaxial surface of coriaceous fallen leaves. Ascocarp viewed from above orbicular in outline, 0.3 -0.6 mm in diam., wall pale brown to dark brown, almost black when dry, immersed in substrate, becoming erumpent, opening by 3 -5 teeth; lips absent. Hymenium greyish to yellow when fresh, yellow when drying, remaining exposed when dry. Ascocarp in vertical section intra-epidermal; upper wall black, extending at sides to join lower wall; lower wall c. 10 μm thick, composed of black cells. Paraphy ses hyaline, filiform, 100 -105 μm long, apex swollen to 2.5 -3 μm thick, not recurved, mucous coat forming obvious epithecium (Fig. 1D) . Asci short-stalked, 95 -105 × 4 -6 μm, cylindrical, thin-walled, 8-spored. Ascospores hyaline, filiform, non-septate, 98 -100 × 0.8 -1 μm, not obviously sheathed.
Host organism -*Ouratea agrophylla (Tiegh.) Urb.
(Ochnaceae). -Sherwood (1980) noted that Coccomyces leptosporus is common in tropical America on an apparently single, unknown host. In Cuba we found this species only once, on dead leaves of Ouratea agrophylla at middle elevations. Ouratea agrophylla grows as a thorny scrub in dry thickets from 20 -300 m above sea level (Berazaín 2006 Description -Ascocarps principally on abaxial surface of fallen leaves, scattered, not significantly raising substrate surface, in bleached spots surrounded with strong black zone line, shining. Ascocarp viewed from above angular in outline, 0.5 -9 mm in diam., 3-or 4-sided, wall black, with preformed dehiscence mechanism of lightcoloured lines, opening when wet by 3 or 4 teeth; lips absent. Hymenium honey-yellow when fresh, drying yellow. Ascocarp in vertical section intra-epidermal; upper wall black, uniformly 20 -35 μm thick, extending at sides to join lower wall, composed of rather thick-walled black cells 4 -5 μm in diam.; lower wall black, 10 -15 μm thick, curved, separated from 25 -30 μm-wide subhymenium by colourless hyphae intermixed with crystals. Paraphyses hyaline, cylindrical, 95 -112 × 2 -4 μm, apex not swollen, not forming epithecium. Asci short-stalked, cylindrical, tapering slightly to rounded apex, 90 -110 × 4.8 -5.5 μm, thin-walled, 8-spored. Ascospores hyaline, filiform, nonseptate, 75 -85 × 0.8 -1 μm, coated in mucous sheath.
Remarks

Host organisms -Clusia rosea; *C. tetrastigma Vesque (Clusiaceae).
Remarks -This species is common at low and middle elevations in Cuba and is often associated with Coccomy ces clusiae and Lophodermium platyplacum on leaves of Clusia rosea. It was collected for the first time on leaves of C. tetrastigma, an endemic and threatened plant of Cuba (Panfet 2008) . Coccomyces limitatus is included in the C. leptosporus species complex and is similar to C. tesselatus, and both could be found on the same host. Coccomyces limitatus is distinguished from C. tessela tus by its narrow asci 4.8 -5.5 μm, its paraphyses being broad along their entire length and by its honey-yellow hymenium. Sherwood (1980) reported a black zone line for this species, but it is not visible on some of the Cuban material collected from humid forests. Climatic differences may cause variation in this character. . -Fig. 1G , H.
Cuban specimens examined
Description -Ascocarps generally on adaxial surface of fallen leaves, scattered, in ± circular lesions surrounded by black zone line. Ascocarp viewed from above black, shining, angular in outline, 4 -6-sided (usually 4-sided), 0.5 -0.9 mm in diam., wall without preformed dehiscence mechanism, immersed, becoming erumpent, opening by 4 -6 irregular teeth; lips absent. Hymenium yellow when fresh, drying orange-reddish, remaining exposed when dry, with soluble yellow pigment in water. Ascocarp in vertical section intra-epidermal; excipulum of 4 or 5 rows of septate hyphae; lower wall black, 5 -8 μm thick, separated from 20 -25 μm-thick subhymenium by colourless hyphae intermixed with crystals. Paraphyses filiform, apex swollen to 3 -4 μm thick, not forming epithecium. Asci short-stalked, cylindrical, 112 -120 × 5 -6 μm, 8-spored. Ascospores non-septate, 90 -100 × 0.6 -0.8 μm, not obviously sheathed.
Host organisms -Clusia rosea; *Cinnamomum monta num (Sw.) Bercht. & J. Presl (Lauraceae). -Sherwood (1980) reported Coccomyces tes selatus as fairly common in tropical America, but these are the first records of this species from Cuba, where it has been found on dead leaves of Clusia rosea and Cin namomum montanum. On leaves of C. rosea the ascocarps form in a yellow lesion with some delicate red spots and a black zone line. On leaves of C. montanum the ascocarps are surrounded by more or less circular lesions each surrounded by a black zone line. Coccomyces tes selatus is similar to C. limitatus, both included in the C. leptosporus species complex and both sometimes found on the same host. Coccomyces tesselatus is distinguished from C. limitatus by its orange hymenium when dry, its pigmented hymenium with a soluble yellow pigment in water, its paraphyses swollen at the apex, and its asci 5 -6 μm wide, somewhat wider than those of C. limitatus. Description -Ascocarps mostly on abaxial surface of needles, significantly raising substrate surface, resembling thin black line between two rows of stomata, sometimes making needle surface somewhat grey on either side of blackened area, with delicate grey zone line. As cocarp viewed from above sometimes with faint grey region surrounding opening slit, elliptic-linear to sublinear, 0.4 -1.2( -2) mm long, edge usually not visible; perim eter line absent; lips inconspicuous. Ascocarp in verti cal section subepidermal; upper wall black, 40 -60 μm in centre; lower wall absent; subhymenium lying directly on hypodermis, with 2 or 3 epidermal cells included within and scattered along subhymenium. Paraphyses filiform, septate, 120 -140 × 1.5 -2 μm, apex frequently somewhat curved and swollen, covered in thick gelatinous sheath. Asci short-stalked, cylindrical, 100 -150 × 10 -12 μm, 8-spored, apex rounded. Ascospores filiform, some tapered toward base, non-septate, 80 -110 × 1 -2 μm, covered with gelatinous sheath.
Remarks
Cuban specimens examined
Host organisms -Pinus caribaea Morelet; P. occiden talis Sw. (Pinaceae).
Remarks -In Cuba this species is common on fallen needles of Pinus caribaea, but Alonso & Jančařik (1986) found it also on P. occidentalis (as P. maestrensis Bisse). In Cuba both of these species are categorized as VU (Vulnerable) (Berazaín & al. 2005) . Although Leontouyč (1972) reported Lophodermium pinastri (Schrad.) Chev. as widespread on Pinus in Cuba, we found only L. aus trale. Alonso & Pérez (1987) and Alonso & Maintoni (1990) reported L. australe causing a "brown spot" ("mancha parda") disease of needles, but in this study we did not find this disease, all our collections being on fallen needles. Minter (1981) did not report zone lines for this species but they were faintly visible on some of the Cuban material. 
Host organism -Mangifera indica L. (Anacardiaceae).
Remarks -This is the first record of this species from Cuba. Although Mangifera indica is common throughout Cuba, we found only a few specimens of Lophoder mium mangiferae in February and March. Ascocarps are frequently curved. The infected leaf initially has a grey spot, which then turns yellow to yellowish brown and is irregular in shape. Description -Ascocarps on abaxial or adaxial surface or petiole of dead leaves, scattered or covering almost entire surface, tending to be aligned with each other, within yellow or slightly green bleached spots, causing diffuse reddish (or sometimes delicate black) zone line in surrounding substrate. Ascocarp viewed from above erumpent from substrate surface, concolorous with host tissue, pale brown or slightly green, oblong-elliptical to elliptical, often sublinear, frequently curved or bifurcate, sometimes 3-lobed, 1 -3.2 mm long, opening by single longitudinal sometimes branched slit; perimeter line pale grey to dark grey; lips absent. Hymenium yellowish to reddish brown, remaining exposed when dry. Ascocarp in vertical section subepidermal; upper wall 30 -50 μm, extending at each side to join lower wall, composed of brown cells 8 -13 μm in diam., forming textura angularis; lower wall of similar structure, 15 -30 μm. Paraphyses filiform, non-septate (occasionally septate), 115 -120 × 1.5 -2 μm, apex slightly swollen to 3 -4 μm thick, coated in thick mucous coat. Asci claviform to cylindrical, 120 -150 × 6 -8 μm, thin-walled, 8-spored. Ascospores hyaline, filiform, tapering slightly to base, non-septate, 80 -110 × 1 -1.5 μm, surrounded by gelatinous sheath.
Host organisms -*Clusia minor; C. rosea; *C. tet rastigma; Clusia sp. (Clusiaceae).
Remarks -This species is very common and can be found throughout the year on fallen leaves of Clusia ro sea, less commonly on other Clusia species. On C. tetra stigma the ascocarps are slightly green and cover almost all of the leaf surface. Lophodermium platyplacum is found in rather drier locations in Cuba and is often associated with Coccomyces clusiae, C. limitatus and Mar thamyces quadrifidus. Lophodermium platyplacum is the only member of the Rhytismataceae known to occur on leaf petioles of Clusia species in Cuba. It is easily recognized because the ascocarps are often in groups, forming a continuous line to 1 cm long.
